EXTRACT FROM BIOTAS TREATISE  ON PHYSICS:
BEING- CHAPTER IX OF VOLUME I.
The Determination of the Rate of Expansion of Gases ly Heat.
THE experiments of MM. Lavoisier and Laplace upon the expansion of solid substances have shown us that between the limits of [the temperature of] melting ice and [that of] boiling water, the expansion of solid metals is practically proportional to that of mercury. The same relation, between these limits, exists as well between the expansion of mercury and that of dry gases. This important deduction has been completely established by the experiments which M. Gay-Lussac has made with this object in view, upon the rate of expansion of gases. This skilful physicist having been willing to make known to me the details of his experiments, and to permit me to sketch the apparatus which he has devised for the purpose, I shall proceed to describe here the course which he followed in his investigations and the results to which he was led.
In order to measure with accuracy the rate of expansion of gaseous substances, it is necessary, first of all, to introduce them, in known quantity, into tubes accurately graduated into divisions of equal volume, and terminating in a bulb whose volume should be considerable as compared with that of the tube. It is necessary, further, that they should be kept there under a known pressure,'exposed to different temperatures and the amounts by which they expand or contract under the different conditions observed ; in a word, it is necessary to make a veritable gas thermometer. Yet although the statement of this operation may be very simple, it demands, in order to be accurate, many essential precautions which we shall now discuss.
The first is, that the tubes in which the gases are contained must be perfectly dry; for we have already stated that glass
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Aimens from various places—one, at a height of over 6,000 meters, in a balloon ascent. The analysis of water was also made at this time. In 1807 he published papers upon terrestrial magnetism and the
